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Coastal Infrastructure: types 
ʃʰˊʱˁˍʽʶˌ ˎˉˇʵˇ˃ʷˌΥ ˍˏˉˇʽ

óAround a third of the EUôs population lives within 50 km of the coast generating over 30% of 

the Unionôs total GDP. The economic value of assets within 500 m of Europeôs seas totals 

between EUR 500 billion to 1,000 billion.ô 

European Commission, 2018Green infrastructureόʃˊʱˋʽ˄ʶˌύ 

Grey infrastructureόɱˁˊʽύ Hybrid
όʇʲˊʽʵʽˁʷˌύ

ü Tɞ ɏɜŬ ŰɟɑŰɞ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɖɠ ȺȺ 

ɕŮɘ ůŮ ŬˊɧůŰŬůɖ ɛɘəɟɧŰŮɟɖ Űɤɜ 50 

ɢɚɛ. Ŭˊɧ Űɘɠ ŬəŰɏɠ.

ü ɄŬɟɎɔŮɘ ˊɎɜɤ Ŭˊɧ Űɞ 30% Űɞɡ 

ůɡɜɞɚɘəɞɨ ȷȺɄ Űɖɠ Ȱɜɤůɖɠ. 

ü ȼ ɞɘəɞɜɞɛɘəɐ ŬɝɑŬ Űɤɜ 

ˊŮɟɘɞɡůɘŬəɩɜ ůŰɞɘɢŮɑɤɜ ŮɜŰɧɠ 500 

ɛ. Ŭˊɧ Űɘɠ ɗɎɚŬůůŮɠ Űɖɠ Ⱥɡɟɩˊɖɠ 

ŬɜɏɟɢŮŰŬɘ ůŮ 500 ŭɘůŮəŬŰɞɛɛɨɟɘŬ 

ɏɤɠ 1 ŰɟɘůŮəŬŰɞɛɛɨɟɘɞ Ůɡɟɩ



Coastal Infrastructure: importance
ʃʰˊʱˁˍʽʶˌ ˎˉˇʵˇ˃ʷˌΥ ʰ˅ʾh

src: CyprusMail,  2022
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Coastal Infrastructure: importance
ʃʰˊʱˁˍʽʶˌ ˎˉˇʵˇ˃ʷˌΥ ʰ˅ʾʰ

In 2019, 4.0 million international tourists visited the Republic of Cyprus contributing about 

ú2.7 billion to the economy, a contribution forecasted to reach up to about 27% of GDP by 
2027. (27% Űɞɡ ȷȺɄ ɖ ůɡɜŮɘůűɞɟɎ Űɞɡ Űɞɡɟɘůɛɞɨ ɛɏɢɟɘ Űɞ 2027) 

CYSTAT, 2019

About 94% of the hotel beds were located at the coast. (94% Űɤɜ ɝŮɜɞŭɞɢŮɑɤɜ ůŰɖɜ ŬəŰɐ)

Lemesios et al., 2016 

Cyprus Business News, 2023 



Coastal Infrastructure: importance
ʃʰˊʱˁˍʽʶˌ ˎˉˇʵˇ˃ʷˌΥ ʰ˅ʾʰ

New harbour in Pentakomo



Coastal Infrastructureat Risk from Erosionand Waves 
ʃʰˊʱˁˍʽʶˌ ˎˉˇʵˇ˃ʷˌ ̀ ʶ ɼʾ˄ʵˎ˄ˇ h ˉˈ ɲʽʱʲˊ˖ˋʹ ˁ ʰʽ ɼˏ˃ʰˍʰ 



The Challenging Past& Present



The Water Challenge
ɶ ˉˊˈˁ˂ʹˋʹ ˍˇˎ  ˄ʶˊˇˏ 



× 18 big dams (ɛŮɔɎɚŬ 

űɟɎɔɛŬŰŬ)

Dams of Cyprus

× Numerous smaller dams 

(ɛɘəɟɎ űɟɎɔɛŬŰŬ)

Source:PoulosS.E. and Collins M.B.(2002): Fluviatile sediment fluxes to the Mediterranean 
Sea: a quantitative approach and the influence of dams. Geological Society, London, Special 
Publications. https://doi.org/10.1144/gsl.sp.2002.191.01.16



The coast as a living organism
ɶ ʰˁˍʺ ˖ˌ ʸ˖˄ˍʰ˄ˈˌ ˇˊʴʰ˄ʽˋ˃ˈˌ 

üDams reduce sediment supply to the 
coastline by > 50% of the natural supply 
(ʆʰ ˒ˊʱʴ˃ʰˍʰ ˃ʶʽ˗˄ˇˎ˄ ˍʹ˄ ˉʰˊˇ˔ʺ 
ʽʸʺ˃ʰˍˇˌ ˋˍʹ˄ ʰˁˍˇʴˊʰ˃˃ʺ ˁʰˍʱ Ҕ рл҈ 
ˍʹˌ ˒ˎˋʽˁʺˌ ˉʰˊˇ˔ʺˌ*.

üOne of the main factors contributing to 
coastal land loss(ɴ˄ʰˌ ʰˉˈ ˍˇˎˌ 
ˁˎˊʽˈˍʶˊˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ʰˉ˗˂ʶʽʰˌ 
ˉʰˊʱˁˍʽʰˌ ʴʹˌύ

* See e.g.: Poulos S. and Collins M. (2002) Fluviatile sediment 
fluxes to the Mediterranean Sea: a quantitative approach and the 
influence of dams. Geological Society, London, Special 
Publications.

ü  Sand extraction activities from rivers and beaches 
(ʰ˃˃ˇ˂ʹ˕ʾʶˌύ



ΨThe Cypriot patientΩ 
Ψʁ ɼˏˉˊʽˇˌ ʰˋʻʶ˄ʺˌΩ

source:https://eclass.hua.gr/modules/document/file.php/GEO143/My%2

0Book/%28199-218%29%20kef.14.pdf

ΨWe made few steps towards 
the correct direction but we 
need more effortΧΗΩ 



Present Challenges
ʁʽ ˉˊˇˁ˂ʺˋʶʽˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌ

Number
Type of 

Construction
Construction Date

Specifics

Length (m) Angle (°) Material Used

ʃ7 Groin 1975 71 90 Rock

ʃ8 Groin 1975 78 90 Rock

ʃ9 Groin 1975 78 90 Rock

ʃ10 Groin 1975 78 90 Rock

ʃ11 Groin 1976 114 NA Rock

ʃ12 Groin 1976 35 NA Rock

ʃ13 Groin 1973 32 NA Rock

ʃ14 Groin 1973 91 NA Rock

ʃ15 Groin 1975 70 NA Rock

ʃ16 Groin 1975 126 NA Rock

ʃ17 Groin 1978 20 NA Rock

ʃ18 Groin 1982 24.60 NA Rock

ʃ19 Groin 1972 78 NA Rock

ʃ20 Groin 1972 114 NA Rock

Specifics 

Length (m)
Spacing Gap 

(m)
Material Used

20 Breakwater 2004 100 53 Rock

21 Breakwater 2004 100 53 Rock

22 Breakwater 2004 100 53 Rock

23 Breakwater 2004 100 52 Rock

24 Breakwater 2004 100 52 Rock

24h Breakwater 2004 100 52 Rock

25 Breakwater 1991 108 NA Rock

26 Breakwater 1993 100 NA Rock

26h Breakwater 2015 100 NA Rock

Hard defenses in Germasogiaôs beach area (ɀɏŰɟŬ ůəɚɖɟɐɠ ˊɟɞůŰŬůɑŬɠ, ũŮɟɛŬůɧɔŮɘŬ)



üDetached breakwaters: 

üintroduce milder 
hydrodynamic conditions 
near the coastline 
(ʶʽˋʱʴˇˎ˄ ʹˉʽˈˍʶˊʶˌ 
ˎʵˊˇʵˎ˄ʰ˃ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 
ˁˇ˄ˍʱ ˋˍʹ˄ ʰˁˍˇʴˊʰ˃˃ʺ)

üpromote sediment 
accumulation locally 
(ˉˊˇʱʴˇˎ˄ ˍʹ 
ˋˎˋˋ˗ˊʶˎˋʹ ʽʸʹ˃ʱˍ˖˄ 
ˍˇˉʽˁʱ)

Present Challenges
ʁʽ ˉˊˇˁ˂ʺˋʶʽˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌ



Present Challenges
ʁʽ ˉˊˇˁ˂ʺˋʶʽˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌ

üUncertainty about the efficiency and wider 
impact of hard defences (ɮʲʶʲʰʽˈˍʹˍʰ 
ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˁʰʽ ˍˇ˄ 
ʶˎˊˏˍʶˊˇ ʰ˄ˍʾˁˍˎˉˇ ˍ˖˄ ˁʰˍʰˋˁʶˎ˗˄)

üScientific controversy and social discontent 
(ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ʰ˄ˍʽˉʰˊʱʻʶˋʹ, ˁ ˇʽ˄˖˄ʽˁʺ 
ʵˎˋʰˊʷˋˁʶʽʰ)

üShortage of construction materials (ɴ˂˂ʶʽ˕ʹ 
ˁʰˍʱ˂˂ʹ˂˖˄ ˇʽˁˇʵˇ˃ʽˁ˗˄ ˎ˂ʽˁ˗˄)

üPersistent shoreline erosion, wave-induced 
damages, and coastal inundation risks 
(ɲʽʱʲˊ˖ˋʹΣ ˁʰˍʰˋˍˊˇ˒ʷˌ ʰˉˈ ˁˏ˃ʰˍʰ ˁʰʽ 
ˁʾ˄ʵˎ˄ˇʽ ˉʰˊʱˁˍʽʰˌ ˉ˂ʹ˃˃ˏˊʰˌ)

Demetriade et al. (2023) 



The more Challenging Future



Sea levels and waves in a changing climate
ɸʰ˂ʱˋˋʽʰ ˋˍʱʻ˃ʹ ˁʰʽ ˁˏ˃ʰˍʰ ˋʶ ʷ˄ʰ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ˇ ˁ˂ʾ˃ʰ 

Source: Monioudi I. et al. (2023) Climate change - induced hazards on touristic island beaches: Cyprus, Eastern Mediterranean.Front. 
Mar. Sci.10:1188896. doi: 10.3389/fmars.2023.1188896 

üMSLs are projected to 
rise considerably 
(ɮˏ˅ʹˋʹ ˍʹˌ ˃ʷˋʹˌ 
ʻʰ˂ʱˋˋʽʰˌ ˋˍʱʻ˃ʹˌύ 

ü ESLs are projected to 
rise (ɮˏ˅ʹˋʹ ˍʹˌ 
ʰˁˊʰʾʰˌ ʻʰ˂ʱˋˋʽʰ 
ˋˍʱʻ˃ʹˌύ

üWave heights 
decrease very slightly
όɳ˂ʱ˔ʽˋˍʹ ˃ʶʾ˖ˋʹ ˋˍˇ 
ˏ˕ˇˌ ˁˏ˃ʰˍˇˌύ

Source: Monioudi IN, Velegrakis AF, 
Chatzistratis D, Vousdoukas MI, Savva 
C, Wang D, Bove G, Mentaschi L, 
Paprotny D, Morales-Nápoles O, 
Chatzipavlis AE, Hasiotis T and 
Manoutsoglou E (2023) Climate 
change - induced hazards on touristic 
island beaches: Cyprus, Eastern 
Mediterranean.Front. Mar. 
Sci.10:1188896. doi: 
10.3389/fmars.2023.1188896


